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(54) CLAMP

(57) A clamp includes a clamp main body, a flexible
member, a pipe holding portion, a pipe insertion path,
and a pair of opposite pieces. At least one opposite piece
of the pair of opposite pieces, is pressed by an outer
circumference of a pipe inserted into the pipe insertion

path, and is bendable in a direction in which the pipe
insertion path is expandable. One opposite piece extends
up to a position adjacent to the pipe holding portion. An
extending end portion of one opposite piece protrudes
toward an inside of the pipe insertion path from one por-
tion of the flexible member adjacent to the end portion.
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Description

Field of Technology

[0001] The present invention relates to a clamp holding
a pipe, and also including an anti-vibration function. At a
time of mounting the pipe, a bendable opposite piece of
a clamp main body made of a hard member makes a
contact with the pipe, so that the clamp prevents the pipe
from making a contact with a flexible member, and allows
an insertability of the pipe to improve.

Background Art

[0002] Conventionally, there is well-known a clamp in
which a rubber cushion material is attached to a pipe
fitting portion of the clamp main body (for example, see
paragraphs [0016], [0017], and [0019], and Figs. 1 to 4
of Patent Document 1).
In the aforementioned conventional cushion member,
there include an upper wall portion and a lower wall por-
tion provided to extend toward an inside of the pipe fitting
portion from an opening portion of the clamp main body
(for example, see paragraph [0020], and Figs. 1, 3, and
4 of the Patent Document 1).
[0003] The aforementioned conventional pipe is
adapted to be mounted on the inside of the pipe fitting
portion of the clamp main body through a space between
the upper wall portion and the lower wall portion (for ex-
ample, see the paragraph [0020], and Figs. 3 and 4 of
the Patent Document 1).

Prior Art Document

Patent Document

[0004] Patent Document 1: Japanese Unexamined
Patent Publication No. 2008-286347

Summary of the Invention

Problems to be Solved by the Invention

[0005] In the aforementioned conventional clamp, the
pipe is mounted through the space between the upper
wall portion and the lower wall portion of the cushion
member. However, at that time, since a friction resistance
of the cushion member is large, there has been a problem
that a possibility of failure may occur such as a rise in an
insertion force of the pipe, peeling of the cushion mem-
ber, or the like.
Therefore, the present invention is made in view of the
problem that the conventional technology has, and ob-
jects thereof are to prevent the pipe from making a con-
tact with the flexible member by contacting the pipe with
the bendable opposite piece of the clamp main body
made of the hard member at the time of mounting the
pipe, and to allow the insertability of the pipe to improve.

Means for Solving the Problems

[0006] The present invention is made in order to
achieve the aforementioned respective objects, and has
the following characteristic.
[0007] First, a clamp has the following structure.

(1) Clamp main body

[0008] A clamp main body is made of a hard member
(for example, a piece half portion)

(2) Flexible member

[0009] A flexible member is provided in the clamp main
body.

(3) Pipe holding portion

[0010] A pipe holding portion is provided in the flexible
member, and can hold a pipe.

(4) Pipe insertion path

[0011] A pipe insertion path communicates one end
portion with the pipe holding portion, and opens the other
end portion outwardly.

(5) A pair of opposite pieces

[0012] A pair of opposite pieces is provided in the
clamp main body, and is positioned opposite each other
by clamping the pipe insertion path.
Secondly, at least one opposite piece of the pair of op-
posite pieces, is pressed by an outer circumference of
the pipe inserted into the pipe insertion path, and is bend-
able in a direction wherein the pipe insertion path is ex-
pandable.
[0013] Thirdly, one opposite piece extends up to a po-
sition adjacent to the pipe holding portion.
Fourthly, an extending end portion of one opposite piece
protrudes toward an inside of the pipe insertion path from
one portion of the flexible member adjacent to the end
portion.
The present invention may also have the following char-
acteristic.
[0014] Specifically, in the extending end portion of one
opposite piece, there is formed a plane surface portion
receiving a load in a removal direction acting on the pipe.
Accordingly, by the plane surface portion of the bendable
opposite piece, the load in the removal direction acting
on the pipe can be received.
The present invention may also have the following char-
acteristic.
[0015] First, the clamp main body is formed by assem-
bling two pieces of the same members (for example, the
piece half portion).
Secondly, the flexible member is held between two piec-
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es of the members (for example, the piece half portion).
Accordingly, by assembling two pieces of the same mem-
bers, the clamp main body can be assembled, so that
the members can be manufactured using one piece of
mold. As a result, not only a mold cost can be controlled,
but also types or numbers of parts can be reduced, so
that an assembly is easy, and furthermore, a wrong as-
sembly can be prevented.
The present invention may also have the following char-
acteristic.
[0016] First, in the extending end portion of one oppo-
site piece, there is provided a claw portion.
Secondly, in the flexible member, there is provided a de-
pressed portion in which the claw portion fits in. Accord-
ingly, by fitting the claw portion of the bendable opposite
piece of the clamp main body into the depressed portion
of the flexible member, the clamp main body and the
flexible member can be easily and promptly assembled.
The present invention may also have the following char-
acteristic.
[0017] Specifically, in the flexible member, there is
formed a cut-out portion (for example, first and second
cut-out portions) at least in a direction wherein one op-
posite piece bends. Accordingly, since the cut-out portion
is formed in the flexible member in the direction wherein
the bendable opposite piece bends, at a time of mounting
the pipe, the hard member can be easily bent, and an
insertability of the pipe can be improved further.
The present invention may also have the following char-
acteristic.
Specifically, in the clamp main body, there is formed a
pipe support portion extending toward the pipe insertion
path. Accordingly, by forming the pipe support portion
extending toward the pipe insertion path of the flexible
member in the clamp main body, a displacement of a
pipe can be prevented. Consequently, a contact between
the pipe and the clamp main body made of the hard mem-
ber can be prevented.

Effect of the Invention

[0018] Since the present invention is structured as
mentioned above, at the time of mounting the pipe, the
bendable opposite piece of the clamp main body made
of the hard member, and the pipe make a contact with
each other so as to be capable of preventing the pipe
from contacting with the flexible member, and capable
of improving the insertability of the pipe. Also, at the time
of mounting the pipe, by preventing the pipe from con-
tacting with the flexible member, a failure such as peeling
of the flexible member, and the like can be prevented.

Brief Description of the Drawings

[0019]

Fig. 1 is an exploded perspective view of a clamp
according to the first embodiment of the present in-

vention.
Fig. 2 is a front view of the clamp.
Fig. 3 is a side view of the clamp.
Fig. 4 is a plan view of the clamp.
Fig. 5 is a bottom view of the clamp.
Fig. 6 is an explanatory view of an attachment state
of the clamp.
Fig. 7 is a front view of a piece half portion according
to the first embodiment of the present invention.
Fig. 8 is a side view of the piece half portion.
Fig. 9 is a plan view of the piece half portion.
Fig. 10 is a bottom view of the piece half portion.
Fig. 11 is a rear view of the piece half portion.
Fig. 12 is a front view of a flexible member according
to the first embodiment of the present invention.
Fig. 13 is a side view of the flexible member.
Fig. 14 is a plan view of the flexible member.
Fig. 15 is a cross-sectional view taken along a line
A to A in Fig. 14.
Fig. 16 is an explanatory view at a time of inserting
a pipe according to the first embodiment of the
present invention.
Fig. 17 is an explanatory view in the course of insert-
ing the pipe.
Fig. 18 is an explanatory view in a case where a force
in a falling-out direction acts on the pipe.
Figs. 19 to 23 show a second embodiment of the
present invention, and Fig. 19 is an exploded per-
spective view of the clamp.
Fig. 20 is a front view of the clamp.
Fig. 21 is a front view of a state wherein the piece
half portion is removed from the clamp.
Fig. 22 is a left side view of the clamp.
Fig. 23 is a right side view of the clamp.
Figs. 24 to 40 show a third embodiment of the present
invention, and Fig. 24 is an exploded perspective
view of the clamp.
Fig. 25 is a perspective view of a state wherein the
clamp is assembled.
Fig. 26 is a front view of the clamp.
Fig. 27 is a right side view of the clamp.
Fig. 28 is a plan view of the clamp.
Fig. 29 is a bottom view of the clamp.
Fig. 30 is an explanatory view of the attachment state
of the clamp.
Fig. 31 is a front view of the piece half portion.
Fig. 32 is a left side view of the piece half portion.
Fig. 33 is a rear view of the piece half portion.
Fig. 34 is a plan view of the piece half portion.
Fig. 35 is a bottom view of the piece half portion.
Fig. 36 is a front view of the flexible member.
Fig. 37 is a right side view of the flexible member.
Fig. 38 is a plan view of the flexible member.
Fig. 39 is a cross-sectional view taken along a line
B to B in Fig. 36.
Fig. 40 is a cross-sectional view taken along a line
C to C in Fig. 38.
Fig. 41 is an explanatory view wherein a clamp with-
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out a pipe support portion is viewed from a front sur-
face.
Fig. 42 is an explanatory view in which a D portion
in Fig. 41 is expanded.
Fig. 43 is an explanatory view wherein a clamp in-
cluding the pipe support portion is viewed from a
front view.
Fig. 44 is an explanatory view wherein the D portion
in Fig. 41 is expanded.

Best Modes of Carrying out the Invention

(First embodiment)

[0020] First, the first embodiment of the present inven-
tion will be explained using Figs. 1 to 18.
[0021] In Figs. 1 to 6, the reference numeral 10 repre-
sents a clamp, and as shown in Fig. 6, the present clamp
10 holds a pipe 20, and also includes an anti-vibration
function.
Specifically, although it is not shown in the drawings, the
clamp 10 is disposed inside, for example, an engine com-
partment (an engine room) of an automobile, and in-
cludes a function of an anti-vibration (a vibration control)
for making a vibration from a compressor of an air con-
ditioner difficult to transmit to a body from the pipe 20
such as the air conditioner and the like.
[0022] As shown in Fig. 6, the clamp 10 is fixed to a
panel 30. In the panel 30, there is provided an attachment
hole 31 passing through up and down. Although it is not
shown in the drawings, the attachment hole 31 is formed
in a non-circular shape, for example, in an oval shape.
Incidentally, although the oval shape is shown as an ex-
ample of the attachment hole 31, the attachment hole 31
may also have a shape of an ellipse, a square shape,
and the like provided that the attachment hole 31 has the
non-circular shape.
[0023] As shown in Fig. 6, in panels 30 and 30a, there
are two kinds with a different thickness. Of the panels 30
and 30a, one panel 30 is formed relatively thinly, and the
other panel 30a is formed thick.
Specifically, the clamp 10 is structured broadly by the
following parts.
Incidentally, the following (1) and (2) will be described
later.

(1) Clamp main body 40
(2) Flexible member 50

Incidentally, the parts of the clamp 10 are not limited to
the aforementioned (1) and (2).

(Clamp main body 40)

[0024] The clamp main body 40 is made of a hard
member.
[0025] Specifically, as shown in Fig. 1, the clamp main
body 40 is formed by assembling two pieces of the same

members, i.e., piece half portions 41 and 42. The later-
mentioned flexible member 50 is held between two piec-
es of the piece half portions 41 and 42 by clamping the
flexible member 50 in a sandwich manner.
Although it is not shown in the drawings, two pieces of
the piece half portions 41 and 42 are the same parts
molded by one mold, and are integrally molded by ther-
moplastic resin having moderate elasticity and rigidity
such as, for example, POM (polyacetal resin) and the like.
[0026] The clamp main body 40 broadly comprises the
following parts.
Incidentally, the following (1) and (2) will be described
later.

(1) Frame bodies 60
(2) Support legs 70

Incidentally, each part of the clamp main body 40 is not
limited to the aforementioned (1) and (2).

(Flexible member 50)

[0027] As shown in Fig. 1, the flexible member 50 is
provided in the clamp main body.
[0028] Specifically, the flexible member 50 is integrally
molded by thermoplastic resin such as flexible resin more
flexible than the clamp main body 40, for example, TPO
(olefinic elastomer) and the like.
The flexible member 50 broadly comprises the following
parts.
Incidentally, each part of the flexible member 50 is not
limited to the following (1) to (4).

(1) Pipe holding portion 51

[0029] As shown in Figs. 1, 2, 6, and 12, a pipe holding
portion 51 is provided in the flexible member 50, and can
hold the pipe 20.
[0030] Specifically, the pipe holding portion 51 is
formed in a C shape, and an internal diameter thereof is
set smaller than an external diameter of the pipe 20.

(2) Pipe insertion path 52

[0031] As shown in Figs. 1, 2, 6, and 12, a pipe insertion
path 52 communicates one end portion with the pipe hold-
ing portion 51, and the other end portion opens outwardly.
[0032] Specifically, the pipe insertion path 52 is posi-
tioned above the pipe holding portion 51, and a groove
width thereof is set smaller than the external diameter of
the pipe 20.

(3) Depressed portions 53

[0033] As shown in Figs. 2 and 16, depressed portions
53 are provided in the flexible member 50, and claw por-
tions 63a of the later-mentioned opposite pieces 63 of
the clamp main body 40 fit in.
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[0034] Specifically, the depressed portions 53 are
formed as a right-and-left pair by clamping the pipe in-
sertion path 52, are positioned in a middle of a length of
the pipe insertion path 52, and opens toward the pipe
insertion path 52.

(4) First to fourth cut-out portions 54 to 57

[0035] As shown in Figs. 1, 2, and 12, first to fourth
cut-out portions 54 to 57 are for allowing the flexible mem-
ber 50 to be easily bent, and are formed with a plural
number, for example, four pieces, in a hole shape passing
through in a thickness direction of the flexible member 50.
[0036] Incidentally, although the hole shape is shown
as an example of the cut-out portions 54 to 57, the cut-
out portions 54 to 57 are not limited to the hole shape,
and may be a depressed shape whose one end is closed.
Specifically, among four pieces of the first to fourth cut-
out portions 54 to 57, as shown in Figs. 1, 2, and 12, two
pieces of the first and second cut-out portions 54 and 55
are positioned in a direction where the opposite pieces
63 bend.
As shown in Figs. 1, 2, and 12, the remaining two pieces
of the third and fourth cut-out portions 56 and 57 are
respectively positioned below the first and second cut-
out portions 54 and 55, and are positioned by being op-
posed to each other in a diametrical direction of the pipe
holding portion 51.

(Frame bodies 60)

[0037] The frame bodies 60 hold the pipe 20, and are
formed in a C shape whose upper surface is open.
[0038] Specifically, the frame bodies 60 comprise the
respective following parts.
Incidentally, (1) to (6) will be described later.

(1) Hollow portion 61
(2) Opening portion 62
(3) Opposite pieces 63
(4) Elastic arms 64
(5) Lock claw 65
(6) Lock piece 66

Incidentally, each portion of the frame bodies 60 is not
limited to the aforementioned (1) to (6).

(Support legs 70)

[0039] As shown in Figs. 1 to 3, 5, and 6, the support
legs 70 hang from the frame bodies 60, and support the
frame bodies 60 in the panel 30.
[0040] Specifically, the support legs 70 comprise the
respective following parts.
Incidentally, each part of the support legs 70 is not limited
to the following (1) to (3).

(1) Elastic claws 71

[0041] As shown in Figs. 1 to 3, 5, and 6, elastic claws
71 respectively protrude from mutually back-to-back side
surfaces of the support legs 70, and are formed as a pair.
Each elastic claw 71 is pressed by an inner edge of the
attachment hole 31 of the panel 30, and is bent toward
an inside of the support legs 70 so as to reduce a diam-
eter. After passing through the attachment hole 31, each
elastic claw 71 restores its original state by an elastic
restoring force of the resin, and abuts against a back
surface (a lower surface) of the panel 30. Consequently,
each elastic claw 71 clamps the panel 30 between the
later-mentioned right-and-left pair of elastic arms 64 of
the frame bodies 60 from front and back surfaces (upper
and lower surfaces), so that the clamp main body 40 is
fixed relative to the attachment hole 31 of the panel 30.
[0042] Incidentally, the pair of elastic claws 71 pro-
trudes in a top-and-bottom direction in Fig. 5. On the
other hand, the pair of elastic arms 64 protrudes in an
orthogonal direction, i.e., a right-and-left direction in the
same figure.

(2) Positioning projections 72

[0043] As shown in Figs. 1, 7, and 8, positioning pro-
jections 72 are respectively positioned on matching sur-
faces of two pieces of the piece half portions 41 and 42,
and protrude from one matching surface of the piece half
portion 41 or 42 toward the other matching surface of the
piece half portion 41 or 42 in a piece shape.

(3) Positioning holes 73

[0044] As shown in Figs. 1, 7, and 8, positioning holes
73 are adjacent to the positioning projections 72, are re-
spectively positioned on the matching surfaces of two
pieces of the piece half portions 41 and 42, and are
formed in the hole shape. In the positioning hole 73
formed in one matching surface of the piece half portion
41 or 42, there is fitted the positioning projection 72 pro-
truding from the other matching surface of the piece half
portion 41 or 42.

(Hollow portion 61)

[0045] As shown in Figs. 1 and 7, the hollow portion
61 is formed in an inner side surrounded by an inner
circumference of the C-shaped frame body 60, and the
flexible member 50 fits in.
[0046] As shown in Fig. 1, in the hollow portion 61,
there is formed a pair of projecting edge portions 61a
positioned on both sides of the thickness direction of the
hollow portion 61 thereof, and curved along the inner
circumference of the C-shaped frame body 60. As shown
in Fig. 2, a height of the projecting edge portions 61a is
set lower than a thickness of the flexible member 50.
Consequently, as shown in Fig. 2, when the flexible mem-
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ber 50 is fitted into the hollow portion 61, one portion of
the flexible member 50 protrudes toward the center of
the hollow portion 61 from an inner circumferential edge
of the projecting edge portions 61a.
[0047] In the present embodiment, as shown in Fig. 1,
the pair of projecting edge portions 61a is formed in two
pieces of the piece half portions 41 and 42 one by one.
When both the piece half portions 41 and 42 are assem-
bled by matching face to face, the projecting edge por-
tions 61a of two pieces of the piece half portions 41 and
42 are positioned on both sides in the thickness direction
of the flexible member 50.
Then, on the inner side surrounded by the pair of pro-
jecting edge portions 61a and the inner circumferences
of the frame bodies 60, there are formed grooves having
a cross-sectional surface of a C shape which are not
shown in the drawings, and the flexible member 50 is
held inside the grooves.

(Opening portion 62)

[0048] As shown in Figs. 1 and 7, the opening portion
62 communicates one end portion with the hollow portion
61, and opens the other end portion outwardly. In the
opening portion 62, there is positioned the pipe insertion
path 52 of the flexible member 50.

(Opposite pieces 63)

[0049] As shown in Figs. 1, 2, 6, and 16 to 18, the pair
of opposite pieces 63 is provided in the clamp main body
40, and is positioned opposite each other by clamping
the pipe insertion path 52 of the flexible member 50.
[0050] At least one opposite piece 63 of the pair of
opposite pieces 63, or in the present embodiment, both
of the opposite pieces 63, are pressed by an outer cir-
cumference of the pipe 20 inserted into the pipe insertion
path 52 as shown in Figs. 16 to 18, and are bendable in
a direction wherein the pipe insertion path 52 is expand-
able.
Incidentally, although both the opposite pieces 63 are
bendable, the opposite pieces 63 are not limited to the
above, and only one opposite piece 63 may be bendable.
[0051] One opposite piece 63, in the present embod-
iment, both the opposite pieces 63, extend up to a posi-
tion adjacent to the pipe holding portion 51 of the flexible
member 50, i.e., downwardly, as shown in Figs. 1, 2, 6,
and 16 to 18.
One opposite piece 63, in the present embodiment, ex-
tending end portions of both the opposite pieces 63, i.e.,
lower end portions of both the opposite pieces 63, pro-
trude toward an inside of the pipe insertion path 52 from
one portion of the flexible member 50 adjacent to the end
portions as shown in Figs. 2 and 16.
[0052] In the present embodiment, as shown in Figs.
1 and 7, the pair of opposite pieces 63 is formed in two
pieces of the piece half portions 41 and 42 one by one.
As shown in Fig. 2, when both the piece half portions 41

and 42 are assembled by matching face to face, the op-
posite pieces 63 of two pieces of the piece half portions
41 and 42 are positioned on both right and left sides in
a width direction of the pipe insertion path 52 of the flex-
ible member 50.
As shown in Fig. 2, both the opposite pieces 63 obliquely
slope in a "V" shape in such a way that the groove width
of the pipe insertion path 52 of the flexible member 50 is
narrowed toward the pipe holding portion 51.
[0053] Specifically, as shown in Figs. 1, 2, 6, and 16
to 18, each opposite piece 63 respectively comprises the
respective following parts.
Incidentally, each part of the opposite piece 63 is not
limited to the following (1) and (2).

(1) Claw portion 63a

[0054] As shown in Figs. 2 and 16, the claw portion
63a is positioned in the extending end portion, i.e., the
lower end portion of the opposite piece 63, and bends in
an L shape toward the flexible member 50. The claw por-
tion 63a fits into the depressed portion 53 of the flexible
member 50.

(2) Plane surface portion 63b

[0055] As shown in Figs. 2 and 16, a plane surface
portion 63b is positioned in the extending end portion,
i.e., the lower end portion of the opposite piece 63, and
receives a load in a removal direction acting on the pipe
20.

(Elastic arms 64)

[0056] As shown in Figs. 1, 6, 7, and 10, the right-and-
left pair of elastic arms 64 protrudes obliquely downward
from both right and left sides of the lower end portion of
the frame body 60.
[0057] As shown in Fig. 6, when the support leg 70 is
inserted into the attachment hole 31 of the panel 30, and
is attached, the right-and-left elastic arms 64 elastically
abut against a front surface (an upper surface) of the
panel 30. The right-and-left elastic arms 64 are elastically
abutted against the front surface (the upper surface) of
the panel 30 so as to allow a change of the thickness of
the panels 30 and 30a.
Incidentally, the pair of elastic arms 64 protrudes in the
right-and-left direction in Fig. 5. In contrast to this, the
pair of elastic claws 71 protrudes in the orthogonal direc-
tion, i.e., the top-and-bottom direction in the same figure.
[0058] In the present embodiment, as shown in Figs.
1 and 7, the right-and-left elastic arms 64 are formed in
two pieces of the piece half portions 41 and 42 one by
one. As shown in Fig. 2, when both the piece half portions
41 and 42 are matched face to face and are assembled,
the elastic arms 64 of two pieces of the piece half portions
41 and 42 are positioned on both right and left sides.

9 10 



EP 2 505 890 A1

7

5

10

15

20

25

30

35

40

45

50

55

(Lock claws 65)

[0059] As shown in Figs. 1 to 4, and 7 to 9, the lock
claws 65 respectively protrude from outer circumferenc-
es of the frame bodies 60 of the piece half portions 41
and 42. As shown in Figs. 1 to 4, the lock claw 65 formed
in one piece half portion 41 or 42 is fitted into a lock hole
66a of the later-mentioned lock piece 66 formed in the
other piece half portion 41 or 42, so that the lock claws
65 mutually fix both the piece half portions 41 and 42.

(Lock pieces 66)

[0060] As shown in Figs. 1 to 4, and 7 to 9, the lock
pieces 66 are respectively formed on the outer circum-
ferences of the frame bodies 60 of the piece half portions
41 and 42, and when the piece half portions 41 and 42
are matched face to face, the lock pieces 66 are posi-
tioned line-symmetrically to the lock claws 65.
The lock pieces 66 extend up and down from one of the
piece half portion 41 or 42 toward the other of the piece
half portion 41 or 42 in a thin plate manner.
[0061] Specifically, as shown in Figs. 1 to 4, and 7 to
9, the lock pieces 66 comprise the following part.
Incidentally, the part of the lock pieces 66 is not limited
to the following (1).

(1) Lock holes 66a

[0062] As shown in Figs. 1 to 4, and 7 to 9, the lock
holes 66a pass through above and below the lock pieces
66, and are formed in a square shape.
[0063] Incidentally, although the square shape is
shown as an example of the shape of the lock holes 66a,
the shape of the lock holes 66a is not limited to the above,
and may be a shape in which the lock claws 65 fit in.
As shown in Figs. 7 to 9, the lock claw 65 formed in the
other piece half portion 41 or 42 is fitted into the lock hole
66a formed in one piece half portion 41 or 42, so that the
lock holes 66a mutually fix both the piece half portions
41 and 42.

(Assembly method of clamp 10)

[0064] Next, an assembly method of the clamp 10 com-
prising the aforementioned structure will be explained.
[0065] As shown in Fig. 1, the flexible member 50 is
positioned between two pieces of the piece half portions
41 and 42 which are the same parts, and the piece half
portions 41 and 42 are mutually matched face to face so
as to assemble the clamp 10.
As shown in Fig. 16, when the flexible member 50 is fitted
into the hollow portion 61 between both the piece half
portions 41 and 42, the claw portion 63a of the piece half
portion 41 is fitted into the depressed portion 53 of the
flexible member 50. The claw portion 63a of each piece
half portion 41 or 42 respectively is fitted into the right-
and-left pair of depressed portions 53 of the flexible mem-

ber 50, so that a movement of the flexible member 50
inside the hollow portion 61 is blocked.
[0066] Also, two pieces of the piece half portions 41
and 42 are mutually matched face to face in such a way
that one positioning projection 72 of the piece half portion
41 or 42 fits into the other positioning hole 73.
Next, when two pieces of the piece half portions 41 and
42 are matched face to face, the lock claws 65 and the
lock pieces 66 are mutually abutted. Here, when the piece
half portions 41 and 42 are strongly matched face to face,
the lock pieces 66 are pressed by the lock claws 65, and
are pressed up so as to bend upward, so that the lock
pieces 66 climb over the lock claws 65. When the lock
pieces 66 climb over the lock claws 65, and positions of
the lock holes 66a and the lock claws 65 are matched,
the lock pieces 66 restore its original state by the elastic
restoring force of the resin, so that as shown in Fig. 3,
the lock claws 65 fit into the lock holes 66a.
[0067] One lock claw 65 of each piece half portion 41
or 42 respectively fits into the other respective lock hole
66a, so that in a state wherein the flexible member 50 is
clamped in the sandwich manner, both the piece half
portions 41 and 42 are mutually fixed.

(Usage method of clamp 10)

[0068] Next, a usage method of the clamp 10 in an
assembled state will be explained.
[0069] The pipe 20 may be attached to the pipe holding
portion 51 of the clamp 10, and after that, the support
legs 70 may be attached to the panel 30, or the support
legs 70 may be attached to the panel 30 beforehand, and
after that, the pipe 20 may be also attached to the pipe
holding portion 51. Hereinafter, the latter procedure will
be explained.
First, the support legs 70 of the clamp 10 are matched
to and inserted into the attachment hole 31 of the panel
30.
When the support legs 70 are inserted into the attach-
ment hole 31, the pair of elastic claws 71 is pressed by
the inner edge of the attachment hole 31 of the panel 30,
and is bent toward the inside of the support legs 70, so
that the external diameter of the support legs 70 decreas-
es. After passing through the attachment hole 31, each
elastic claw 71 restores its original state by the elastic
restoring force of the resin, and as shown in Fig. 6, the
elastic claw 71 abuts against the back surface (the lower
surface) of the panel 30.
[0070] Consequently, each elastic claw 71 clamps the
panel 30 between the later-mentioned right-and-left pair
of elastic arms 64 of the frame bodies 60 from the front
and back surfaces (the upper and lower surfaces), so
that the clamp main body 40 is fixed relative to the at-
tachment hole 31 of the panel 30.
Also, at that time, as shown in Fig. 6, the right-and-left
elastic arms 64 elastically abut against the front surface
(the upper surface) of the panel 30. The right-and-left
elastic arms 64 are elastically abutted against the front
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surface (the upper surface) of the panel 30 so as to allow
the change of the thickness of the panels 30 and 30a.

(Attachment method of pipe 20)

[0071] Next, an attachment method of the pipe 20 rel-
ative to the clamp 10 fixed in the panel 30 will be ex-
plained.
[0072] As shown in Fig. 16, the pipe 20 is matched to
the pipe insertion path 52 of the flexible member 50, and
is inserted toward the pipe holding portion 51.
As shown in Fig. 17, when the pipe 20 is inserted into
the pipe insertion path 52, the pipe 20 abuts against the
opposite pieces 63 of the clamp main body 40. Here,
when the pipe 20 is strongly pushed in, the right-and-left
opposite pieces 63 are pressed by the outer circumfer-
ence of the pipe 20, and are bent in a direction that the
right-and-left opposite pieces 63 are separated from each
other.
[0073] At that time, the flexible member 50 is also bent
by being pressed by the right-and-left opposite pieces
63. The flexible member 50 is bent by a relatively light
force by the first and second cut-out portions 54 and 55
which are respectively positioned outside the pipe inser-
tion path 52 so as to prevent a rise in an insertion force
of the pipe 20.
The right-and-left opposite pieces 63 bend in the direction
that the right-and-left opposite pieces 63 are separated
from each other, so that the groove width of the pipe
insertion path 52 of the flexible member 50 expands, the
pipe 20 passes through the pipe insertion path 52, and
as shown in Fig. 6, the pipe 20 is fitted in the pipe holding
portion 51 of the flexible member 50.
[0074] When the pipe 20 is fitted in the pipe holding
portion 51 of the flexible member 50, since the internal
diameter of the pipe holding portion 51 is set smaller than
the external diameter of the pipe 20, the pipe 20 is elas-
tically held inside the pipe holding portion 51 so as to
have the anti-vibration function.
Also, both the opposite pieces 63 extend up to the posi-
tion adjacent to the pipe holding portion 51 of the flexible
member 50, i.e., downwardly, and the lower end portions
of both the opposite pieces 63 protrude toward the inside
of the pipe insertion path 52 from one portion of the flex-
ible member 50 adjacent to the end portions. Accordingly,
when the pipe 20 passes through the pipe insertion path
52, the outer circumference of the pipe 20 and the flexible
member 50 never contact, and the pipe 20 is fitted in the
pipe holding portion 51.
[0075] Moreover, since the flexible member 50 having
the anti-vibration function is provided as a separate body
from the clamp main body 40, a modification of an allow-
able diameter and the like of the pipe 20 is easy, and an
adjustment can be easily carried out.
Namely, the allowable diameter of the pipe 20 is related
to the internal diameter of the pipe holding portion 51 of
the flexible member 50. However, by preparing the flex-
ible member 50 having a different internal diameter of

the pipe holding portion 51, the flexible member 50 having
the different internal diameter of the pipe holding portion
51 can be placed in the same clamp main body 40 without
modifying a design of the clamp main body 40, so that
there is an advantage that the modification of the allow-
able diameter of the pipe 20 can be easily carried out. In
a similar manner, by changing the internal diameter of
the pipe holding portion 51, there is an advantage that
the adjustment of the allowable diameter of the pipe 20
can be easily carried out.

(Falling-out prevention of pipe 20)

[0076] On the other hand, as shown in Fig. 18, a case
wherein a force, in a direction wherein the pipe 20 falls
out of the pipe insertion path 52 of the flexible member
50, acts on the pipe 20 attached to the clamp 10, will be
explained.
[0077] When a force in a falling-out direction acts on
the pipe 20, inside the pipe holding portion 51, the flexible
member 50 elastically deforms by being pressed by the
outer circumference of the pipe 20. Moreover, the flexible
member 50 elastically deforms, so that through the flex-
ible member 50, the plane surface portion 63b of the
clamp main body 40 made of hard resin is pressed.
Consequently, the plane surface portion 63b made of
hard resin receives the load in the removal direction act-
ing on the pipe 20, so that while maintaining an anti-
vibration effect by the flexible member 50, the plane sur-
face portion 63b can compensate a deficiency of a single
strength of the flexible member 50.

(Second embodiment)

[0078] Next, a second embodiment of the present in-
vention will be explained using Figs. 19 to 23.
[0079] A characteristic of the present embodiment is
that the elastic arms 64 of the clamp main body 40 of the
first embodiment explained earlier using Figs. 1 to 18 are
omitted, and elastic legs 100 are formed in the flexible
member 50.
Namely, on both right and left sides of the lower end
portion of the flexible member 50, there is formed the pair
of piece-like elastic legs 100 extending obliquely down-
ward in an inverted "V" shape.
In contrast to this, in the clamp main body 40, there is
provided a right-and-left pair of notch portions 110 and
110 wherein the elastic legs 100 of the flexible member
50 pass, and which pass through from the inner circum-
ference to the outer circumference.
[0080] Consequently, when the clamp main body 40
and the flexible member 50 are assembled, through the
notch portions 110 of the clamp main body 40, the elastic
legs 100 of the flexible member 50 protrude to an outside
of the clamp main body 40.
Although it is not shown in the drawings, the elastic legs
100 of the flexible member 50 elastically abut against the
front surface (the upper surface) of the panel 30 in the
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same manner as the elastic arms 64 of the clamp main
body 40 of the first embodiment so as to allow the change
of the thickness of the panels 30 and 30a.
[0081] Incidentally, although the right-and-left pair of
elastic legs 100 of the flexible member 50 is formed, the
right-and-left pair of elastic legs 100 is not limited to this,
and only one of the elastic legs 100 may be provided.
Also, in an explanation of the present embodiment, the
same symbols are assigned to the same structural parts
as the first embodiment, and their explanations are omit-
ted.

(Third embodiment)

[0082] Next, a third embodiment of the present inven-
tion will be explained using Figs. 24 or after.
A characteristic of the present embodiment is that, as
shown in Figs. 24 and 25, pipe support portions 200 ex-
tending toward the pipe insertion path 52 of the flexible
member 50 are formed in the clamp main body 40.
Namely, as shown in Figs. 24 to 26, 31, and 33, in two
pieces of the piece half portions 41 and 42 of the clamp
main body 40, there is respectively formed the pair of
pipe support portions 200 protruding toward the center
from both right and left sides. Specifically, the pipe sup-
port portions 200 extend from the projecting edge portion
61a of the frame body 60 in a tongue piece manner. The
pipe support portion 200 on the left side of Fig. 31 is
positioned on the lower side of the opposite piece 63, the
pipe support portion 200 on the right side of Fig. 31 is
positioned on the lower side of the lock piece 66, and the
pipe support portions 200 are symmetrically formed rel-
ative to a center line of the frame body 60. Also, end
portions of the pipe support portions 200 obliquely slope
toward the lower side in a direction of approaching the
projecting edge portion 61a.
In contrast to this, as shown in Figs. 24 to 30, and 36 to
39, in the pipe insertion path 52 of the flexible member
50, there is formed an abutment portion 210 which can
abut against the pipe support portions 200. Specifically,
in Fig. 37, the abutment portion 210 protrudes in the right-
and-left direction, and also in Fig. 36, the abutment por-
tion 210 is formed along a circumference of the pipe hold-
ing portion 51 in an approximately U shape which is open
upward. An outer circumferential surface of the abutment
portion 210 faces the end portions of the pipe support
portions 200, and may always abut against the end por-
tions of the pipe support portions 200, or may be sepa-
rated from the end portions of the pipe support portions
200 for a predetermined interval. In a case where the
outer circumferential surface of the abutment portion 210
is separated from the end portions of the pipe support
portions 200, when the pipe 20 held inside the pipe hold-
ing portion 51 is displaced due to a twist and the like, as
shown in Figs. 43 and 44, the outer circumferential sur-
face of the abutment portion 210 abuts against the end
portions of the pipe support portions 200.
The outer circumferential surface of the flexible abutment

portion 210 abuts against the end portions of the hard
pipe support portions 200 so as to control a deformation
of the flexible member 50. Consequently, a displacement
of the pipe 20 inside the pipe holding portion 51 is also
controlled.
[0083] On the other hand, as shown in Figs. 31 and
33, each opposite piece 63 of the piece half portions 41
and 42 comprises the claw portion 63a and the plane
surface portion 63b, and further comprises a thinned end
portion 63c. An end surface of the end portion 63c is the
plane surface portion 63b.
Incidentally, in the explanation of the present embodi-
ment, the same symbols are assigned to the same struc-
tural parts as the first embodiment explained earlier using
Figs. 1 to 18, and their explanations are omitted.

(Operation of pipe support portions 200)

[0084] Next, an operation of the pipe support portions
200 will be explained using Figs. 41 to 44.
First, for comparison, a movement in a case without the
pipe support portions 200 will be explained using Figs.
41 and 42.
In the case without the pipe support portions 200, due to
the twist and the like, there is a risk that the pipe 20 may
be displaced as shown by dotted lines in Fig. 42. At that
time, since the flexible member 50 happens to deform
by being pressed by the outer circumference of the pipe
20, a control force relative to the displacement of the pipe
20 due to the twist and the like is low.
In contrast to this, as shown in Fig. 44, in a case including
the pipe support portions 200, as a border of a virtual line
L contacting with the end portion of the pipe support por-
tion 200 protruding the most toward the inside of the pipe
insertion path 52, in a direction of an arrow a on the left
side of Fig. 44, the pipe 20 is held inside the pipe holding
portion 51, so that the pipe 20 never be displaced or
never move in a direction of an arrow b on the right side
of Fig. 44 beyond the virtual line L.
Namely, without the pipe support portions 200, due to
the displacement of the pipe 20, the deformation and
misalignment of the flexible member 50 occur, and the
pipe 20 hits against the end portion 63c (see Figs. 31
and 33) so as to have a risk of causing wobbling. In con-
trast to this, by providing the pipe support portions 200,
the aforementioned wobbling can be prevented.
Also, when the pipe 20 is displaced due to the twist and
the like, the abutment portion 210 of the flexible member
50 elastically abuts against the end portions of the pipe
support portions 200 so as to have a cushioning action.
[0085] Incidentally, all contents of the specifications,
claims, drawings, and abstracts of Japanese Patent Ap-
plication No. 2009-270207 filed on November 27, 2009,
and Japanese Patent Application No. 2010-174925 filed
on August 3, 2010 are cited in their entireties herein and
are incorporated as a disclosure of the specification of
the present invention.
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Claims

1. A clamp, comprising:

a clamp main body made of a rigid member;
a flexible member provided in the clamp main
body;
a pipe holding portion provided in the flexible
member, for holding a pipe;
a pipe insertion path communicating at one end
portion with the pipe holding portion, and having
an outward opening on the other end portion;
and
a pair of opposite pieces provided in the clamp
main body, said pair of opposite pieces being
positioned to face each other and clamping the
pipe insertion path,
wherein at least one opposite piece of the pair
of opposite pieces is adapted to be pressed by
an outer circumference of the pipe inserted into
the pipe insertion path, and is flexible in a direc-
tion such that the pipe insertion path is expand-
able,
the one opposite piece extends to a position ad-
jacent to the pipe holding portion, and
an extending end portion of the one opposite
piece protrudes toward an inside of the pipe in-
sertion path from one portion of the flexible
member adjacent to the end portion.

2. A clamp according to claim 1, wherein the extending
end portion of the one opposite piece includes a
plane surface portion receiving a load in a removal
direction acting on the pipe.

3. A clamp according to claim 1 or 2, wherein the clamp
main body is formed by assembling two pieces of
same members, and the flexible member is held be-
tween the two pieces of the members.

4. A clamp according to any one of claims 1 to 3, where-
in the extending end portion of the one opposite piece
includes a claw portion, and
the flexible member includes a depressed portion to
fit the claw portion.

5. A clamp according to any one of claims 1 to 4, where-
in the flexible member includes at least a cut-out por-
tion in a direction such that one opposite piece flexes.

6. A clamp according to any one of claims 1 to 5, where-
in the clamp main body includes a pipe support por-
tion extending toward the pipe insertion path.
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